http://dx.doi.org/10.20402/ajbc.2017.0175 function is the major biological change to divide the perimenopause period (Batrinos, 2013) . The World Health Organization has defined the perimenopause as the period that commences when the first features of approaching menopause begin which is caused mainly by loss of ovarian follicular activity (Burger, 1997) .
The data reported by Hansen et al. (2008) shows that compared to other years, women aged 36-51 years presented a significant reduction of the mean number of the follicles. In conclusion, women at the [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] years old are in a special period of aging. During this period, the female appear obviously aging physiological changes, irregular menstrual cycle and lower blood estrogen content (Liao, 2012) . Estrogen deficiency decreases defense against oxidative stress, reduces capillary and affect skin barrier function. It accelerates skin aging. Insufficiency of estrogen results in decline of skin elasticity, increase of wrinkles and dryness (Thornton, 2013) . Skin becomes thinner with less collagen. Besides that, Kim et al. (2014) investigated the wrinkles characteristics of young Chinese women from four different regions, and it reveals that Beijing women had dry skin and more wrinkles compared to women from Shanghai, Wuhan and Guangzhou. The research of anti-aging and reducing wrinkles is an important part of cosmetic dermatology, and it is also the focus of the research on the cosmetics. Therefore, it is necessary to quantitatively research the skin aging status of women aged 36-49 years.
Skin texture is an important characteristic of skin aging and there is a strong relationship between elasticity parameters and wrinkle levels. As a result, we regard skin elasticity and skin texture as evaluation index of skin wrinkles severity. It also contributes to providing practical application guidance for the efficacy evaluation and development of anti-wrinkle cosmetics and the research on skin aging.
Methods

Subjects
Fifty five healthy Beijing female volunteers aged 43 ±4.5 years (36-49 years) were enrolled for this study.
Exclusion criteria: 1. This study excludes women with skin disease, such as eczema, atopic dermatitis, contact dermatitis and other skin lesions. 2. Women who have chronic diseases such as diabetes, liver and renal dysfunction, were ruled out. 3. Pregnant women and those receiving cortical steroids or immunosuppressant within the last 3 months were excluded. Before the test, all the instruments were calibrated to ensure the accuracy of the instrument. All the subjects were told how this process was and they gave their written informed consent to participate in the study.
Instruments and procedure
The assessment of the biophysical variables was done in left cheek (zygomatic area) of volunteers. The temperature in the room was 20°C and the relative humidity was 50%. The subjects cleaned face then were acclimatized in the test room 20 minutes before measuring the biophysical variables.
Data analysis
All statistical analyses were performed using SPSS 17.0 (SPSS Inc., USA). For every parameter, 3 successive measurements were taken and the mean value was calculated. Pearson's correlation was used to analyze correlation between the former 21 parameters biophysical skin include skin hydration, TEWL, sebum, MI, EI, skin shades (L, A, B, ITA), skin radiance, skin pH, pO 2 , pCO 2 , skin temperature, blood perfusion, and skin elasticity (R2, R5, R7) and skin texture (Ra, Rz, Rp), respectively.
Results
We researches the relationship between wrinkle and other skin biophysical parameters such as skin 1. The correlation of skin biophysical parameters and skin elasticity Table 1 shows the correlation of skin biophysical parameters and skin elasticity. There was no significant correlation between skin elasticity and skin hydration, TEWL, sebum, MI, EI, skin shades, blood perfusion. However, there were high correlations between skin elasticity and skin radiance, skin pH, pO 2 , skin temperature, respectively. Specifically, there was a significant positive correlation (p<0.01) between skin elasticity parameters, R2, R5, R7, and skin radiance. The intensity of correlation of R5 and skin radiance is the most strong (correlation=0.931).
There was a highly negative correlation between three skin elasticity parameters and skin pH. The correlation coefficient between R2, R5, R7 parameters and skin pH are -0.373, -0.5, -0.501, respectively.
The intensity of correlation of R7 and skin pH is the most strong (correlation=-0.501). A significantly correlation (p <0.01) also was found between skin temperature and R5 positively (correlation=0.623). R2 is the ratio of Ua to Uf; R5 is the ratio of Ur to Ue; R7 is the ratio of Ur to Uf; Ua is the amount of recoil in the skin without negative pressure; Uf is the maximum stretch when you have a negative pressure; Ur is the elastic part of the skin recovery process during the first cycle of skin testing; Ue is the elastic part of the negative pressure process. The greater R2, R5 and R7 are the better elasticity of the skin. TEWL, transepidermal water loss; MI, melanin index; EI, erythema index; pO 2 , transcutaneous oxygen; pCO 2 , transcutaneous carbon dioxide tension. 97
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Discussion
Relationship between the skin biophysical parameters versus wrinkles
We evaluated skin wrinkles severity by measuring skin elasticity and skin texture. Our studies comprehensively reflect the overall state of skin in order to obtain characteristics of aging skin. In conclusion, there were high correlations between skin elasticity and skin radiance, skin pH, pO 2 , skin temperature. In addition, there were high correlations between skin texture and EI, skin shades.
Positive correlation between skin elasticity parameters and skin radiance
Skin elasticity is largely tied to condition of skin collagen fiber and elastic fiber (Shi et al., 2006) . Xu et al. (2012) found a negative correlation between skin elasticity and age. We found a significant positive correlation (p<0.01) between skin elasticity parameters and skin radiance. Skin radiance is numerical parameter represented the extent of object surface close to the mirror (Jiao et al., 2015) . Condition of skin collagen fiber and elastic fiber changed with increasing age. And it leaded to increasing of skin laxity and wrinkling and declining of skin radiance.
As a consequence, decrease of skin radiance is one of characteristics of aging skin.
Negative correlation between skin elasticity parameters and skin surface pH
Skin surface pH is an important parameter to assess the skin barrier function (Trojahn et al., 2015) and
involved in adjustment of skin physiological function and maintaining its homeostasis. Normal healthy skin has pH range of 4.5-6.5 (Wada et al., 2015) . This slightly acidic environment protects people from the multiplication of the germs and prevents impaired barrier function. As the growth of the age, the skin's barrier function gradually declines and the variable of skin pH was investigated by Choi et al. (2007) . It was shown that skin pH increases in ageing skin. In our study, a positive correlation was observed between skin elasticity and skin pH. The correlation suggests that alkaline skin pH increases the activity of serine proteases in the skin (Valdes-Rodriguez et al., 2015) , leading to acceleration of decomposition of desmosome and reduction of compactness of the stratum corneum.
Consequently, damage to the skin barrier may result in a decrease in skin elasticity.
Positive correlation between transcutaneous oxygen tension and R7
pO 2 was evaluated for skin nutritional microcirculation (Mima et al ., 2010) . In our study, a significantly positive correlation was observed between pO 2 and R7. Skin elasticity might be influenced by cell vitality. O 2 is necessary raw materials for mitochondrial adenosine triphosphate (ATP) synthesis (Voet, 2006) and this process provides the energy of cell activity.
The increasing oxygen content contributes to enhance cell vitality so that increases the elasticity of the skin.
Age-related slowdown cell metabolism associated with peripheral capillary insufficiency which leads to the of blood oxygen.
Positive correlation between skin texture and EI and A *
Skin color is determined by genes and affected by environment, disease, and physical conditions. The subcutaneous vascular system and melanin content impact on skin color, expressed as skin shades, MI and EI. Zheng et al. (2011) reported that skin color of aged people was more dark dumb, yellow and red than young people. Along with the increase of age, ultraviolet (UV) exposure of the skin increases gradually and a certain degree of pigmentation appears on skin, causing skin color burn (Cui et al., 2013) . Mu et al. (2005) demonstrated that men had lower L * and b * value and the higher a * value than those in women. The results were consistent with Firooz et al. (2012) . Male skin is thicker, rougher and richer in blood supply than that of females which leads to gender differences in skin color. The results we obtained imply high correlations between skin texture and EI and A * which are similar with the results reported by Shao et al. (1999) . In conclusion, Reddish skin is one of characteristics of aging skin. It may be ascribed to atrophy of skin with age (Hang & Li, 2011) .
In conclusion, there were significant positive correlation (p<0.01) between skin elasticity parameters, R2, R5, R7, and skin radiance. It reveals that characteristics of aging skin are decrease of skin elasticity and radiance. Skin temperature was significantly (p <0.01) correlated with R5 positively and pO2 was significantly (p <0.01) correlated with R7 positively. It reveals that characteristics of aging skin are decrease of skin temperature and pO 2 , there were negative correlation between three skin elasticity and pH. There were significant positive correlation (p<0.01) between skin texture, Rz, and A. There were significant positive correlation (p<0.01) between two of skin texture Ra, Rp, and EI. According to the results in this study, it reveals that characteristics of aging skin are increase of skin pH, EI and skin shades A.
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Conclusions
On the basis of Huangdi Neijing (Zhang, 2008) , pH could adversely affect permeability barrier function and disrupt SC integrity and cohesion, and also inhibit some enzymatic activity in SC (Hachem et al., 2003) .
That may cause deterioration of skin elasticity. This study focus on the relationship among different skin biophysical parameters, providing the foundation for the development of cosmetic formulations of 35-49 years old female.
In addition, authors suggest that increasing skin radiance, skin temperature and pO 2 , reducing skin pH, EI and skin shades A will help lessen wrinkles.
Recipe for activating blood circulation can dilate blood vessels, accelerate the blood flow, increase blood flow perfusion amount, and improve the blood circulation of the local tissue, so as to improve the skin temperature, increase oxygen supply. Reducing frequency of the use of alkaline products and choosing cosmetics which repair the skin barrier function may reduce the skin pH value, prevent the skin from become thinner, increase skin's own repair ability and against outside undesirable stimulation to the skin. Taking attention on the use of sunscreen cosmetics in daily life can improve color of skin, reduce UV damage to skin, and delay the photoaging. This research may make it possible to develop an objective method of measuring of correlation between severity of wrinkle and other skin biophysical parameters to that used in study on anti-aging and reducing wrinkles. It has important clinical significance in selection and effect evaluation of cosmetics and detection of some physiological and pathological changes caused by skin aging, so that it prevent related issues in advance.
